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The theoretical background for 
tissue typing has already been given 
to us by Dr. Bach with his usual 
simplicity and clarity. Methods cur-
rently in use have been described 
by Dr. Rolley. In the following 
brief article I will report on the 
correlations that we and other 
groups have seen between tissue 
matching and the results of clinical 
transplants. 
Tables 1 and 2 show the terms 
we use relating to the clinical rank-
ing of the course and the tissue 
matching grade. 
Living Related Donors 
In spite of the technical difficul-
ties and the many variables in-
volved in clinical transplantation, 
correlation of the tissue matching 
with living related donor trans-
plants has been shown to be rea-
sonably good (Vredevoe et al., 
1965; Terasaki et al .. , 1966; Lee et 
al., 1967). Table 3 shows a retro-
spective study of the living related 
donor patients in Richmond who 
survived at least six months. Since 
it is a retrospective study and does 
not include acute failure, it is not 
a pure study of the statistical eval-
uations; however, quite a significant 
clinical trend can be seen. Patients 
who had good tissue matching al-
most always appeared to have had a 
good clinical course, though there 
were a few exceptions. These ex-
ceptions themselves are interesting 
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because of the possibility of recur-
rence of the original disease which 
may not be within the framework 
of histocompatibility tissue match-
ing. An interesting point to note 
is that in the group of patients 
whose tissue typing grade is C, i.e., 
only one major group mismatches, 
there is a fairly even spread be-
tween those whose clinical course 
is good and those whose clinical 
TABLE 1 
course is poor. Similar results have 
been observed by others, particu-
larly Dr. Terasaki, who compiled 
fairly large numbers from multiple 
centers. 
Chi-square analysis of the distri-
bution of 2 X 2 tables is given in 
Table 4 with the AB group as a 
match and CD group as a mis-
match. The distribution falls short 
of statistical significance with a p 
Evaluation of Donor-Recipient Histocompatibility Testing Grade 
A- Less than 5% major mismatches and no major group mismatches 
B- More than 5% major mismatches and no definite major group mismatches 
C- One major group mismatch with less than 25% major mismatches 
D- Two major group mismatches OR more than 25% major mismatches 
TABLE 2 
Results of Kidney Homotransplants 
Clinical grades 
Serum Creatinine 
Creatinine BUN Clearance Proteinuria Blood Pressure 
A <1.5 <20 770 0 Normal 
Controlled without 
B 1.5- 2.0 20-40 70-40 + Medication 
Controlled with 
c 2.0-3.0 <100 40-20 ++ Medication 
Difficult to 
Control 
D >3.0 >100 <20 +++or> Medication 
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TABLE 3 
Correlation of Clinical Results and Histocompatibility Typing 
Clinical Rank 
Lymphocyte 
Antigen 
Matching A 
D.L. * 
M.H. 
F. C. 
A w. F. 
N. McC. 
E. P. 
R.M. 
--- ----
J. We. 
G.M. 
w. c. 
B R. C. 
R. A. 
R. E. 
c. J. 
L. D. 
J.M. 
c L. v. 
E. J. 
H.B. 
c. 0. 
K.R. 
D I W. P. 
I 
-----
I 
* T nitials refer to patients' names. 
TABLE 4 
Correlation of Histocompatibility 
Typing with Clinical Course 
(Living related, Richmond, 
October, 1968) 
Matched 
Mismatched 
Good 
18 
19 
Total- 52 
p < 0.14 
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Poor 
4 
11 
I 
I 
I 
B c D 
K.G. M.P. 
B. L. J.M. 
F. C. 
I 
D.P. R. R. 
N.McE. 
E. A. w. L. M.D. 
J. DeR. P.M. E. R. 
R.G . V. M R. A. 
G.F. B. C. 
O.L. S.S. 
N.R. 
R. P. 
M. H. 
J. w. 
S.H. 
W. T. E.R. 
J. L. 
W.J. 
TABLE 5 
Correlation of Tissue Matching with 
Clinical Course 
Matched 
A 
15 
BCD 
8 
Mismatched 8 22 
p < 0.005 
value of 0.14. However, if one di-
vides and separates clinical rank A 
from the remaining B, C, D , a sta-
tistically significant distribution with 
a p value of 0.005 is noted (Table 
5) . This means that the majority 
of poor clinical results belong to 
the mismatch group, and most of 
the patients who matched well be-
long to the group with a good clin-
ical outcome. The other point is 
that, of the group whose matching 
grade is C, almost half of them have 
done quite well in spite of mis-
match. This spread of results has 
been explained (in speculation) by 
mistyping due to technical difficul-
ties, incomplete antigen panels, 
variability of the effectiveness of 
immunosuppression on different pa-
tients, and the variability of re-
sponsiveness of different patients. 
Patients doing well who received 
a mismatched transplant would 
have been missed if typing had been 
used for selection. In comparing 
the group of patients having sibling-
to-sibling relationships with the 
group having parent-to-child rela-
tionships, Singal, Mickey and Tera-
saki ( 1969) noted that there is a 
higher correlation with the sibling 
group (Table 6) . This is not sur-
prising when one considers the 
probable ease with which the ge-
netic similarity can be defined 
among the siblings. Dr. Bach has 
already enlightened us on this 
aspect. 
Unrelated Cadaver Donors 
Since tissue typing has neither 
been done very long nor very fre-
quently on the cadaver donor series, 
we do not as yet have a good sta-
tistical study. However, some of the 
results are beginning to come in . Dr. 
Terasaki's recent review of the re-
sults, based on data from many 
centers, seems to show some cor-
relation, though not as clearly nor as 
significantly as among living re-
lated donor groups (Patel, Mickey 
and Terasaki, 1968) . Table 7 shows 
these results. He also found some 
significance when he compared re-
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TABLE 6 
Correlation of Clinical Rank and Typing in Patients with More Than 6 Months 
Graft Survival 
Clinical rank 
Relationship A B c D F Total 
Sib-Sib* Matched 35 7 4 0 2 48 
Mismatched 12 9 11 34 
Parent-Childt Matched 25 13 2 2 43 
Mismatched 25 13 13 11 63 
* Sib-Sib: Matched vs Mismatched t = 3.66; p < .001 
t Parent-Child: Matched vs Mismatched t = 2.54; p = .01 
Data from Singal, Mickey and Terasaki (1969). 
TABLE 7 
Clinical Rank and Typing 
(Over 4 months survival) 
Matched 
A 
6 
s 1 c 
10 1 
D 
0 
F 
4 
Mismatched 4 14 7 3 13 
p < 0.02 
Data from Patel, Mickey and 
Terasaki (1968). 
TABLE 9 
Creatinine Clearance and Tissue Typing 
Donor 
Matched NR* 
ct 
Mismatched NR 
c 
Cadaver Matched vs Mismatched p < 0.01 
* Nonrelated 
t Cadaver 
TABLE 8 
Correlation of Rejection and Tissue 
Matching 
Matched 
A 
9 
B 
8 
c 
6 
D 
3 
Mismatched 4 8 19 21 
p < 0 .001 
Data from Patel, Mickey and 
Terasaki (1968). 
Creatinine 
Clearance Mean 
88.0 78.5 
74.2 
69.6 50. l 
44.7 
Data from Patel, Mickey and Terasaki (1968). 
jection types with tissue matching 
(Table 8). When he compared 
renal function, he also found a 
fairly significant difference in creat-
inine clearance between the matched 
group and the mismatched group 
in cadaver transplant patients (Ta-
ble 9). The p value in the matched 
cadaver versus the mismatched 
cadaver source was 0.01. Two 
other groups have reported their 
experiences, though on rather small 
numbers (Morris, Kincaid-Smith 
and Marshall, 1969; van Rood et 
al., 1969). Both of these groups 
have found significant statistical 
correlations of typing and clinical 
results in unrelated donor-recipient 
pairs (Tables 10 and 11). 
Our cadaver typing results have 
been rather small in number, so al-
though we cannot attribute any sta-
tistical significance to the results, 
they are of some interest. Table 12 
shows the following prospective 
study. Among the seven patients 
whose clinical results were poor in 
the matched group, four, in a sub-
sequent study, had a positive cross 
match against the donors' kidney 
cells. Even though the numbers are 
small and the period of observation 
short, an encouraging trend can be 
seen. 
We have attempted to show that 
a correlation exists between the re-
sults of tissue typing as practiced 
using leukocyte group antigens, the 
HL-A system, and the outcome of 
renal homotransplantation. We, as 
well as Dr. Bach, agree that the 
correlation is not as close as one 
would wish and is particularly low 
with unrelated cadaver donor 
source. To make matters more 
complicated and difficult, there is 
the problem of ABO system histo-
compatibilities. The detrimental in-
fluence of the ABO group incom-
patibility upon the clinical result 
of the human renal homotransplant 
has been well substantiated (Starzl 
et al., 1963; Hume et al., 1964; 
Starzl, 1964; Gleason and Murray, 
1967). 
There is evidence that preexist-
ing host anti-donor antibodies, 
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TABLE 10 
Correlation of Leukocyte Typing of Unrelated Donor-Recipient Pairs and 
Rejection Grade After Renal Transplantation 
Rejection grade 
A B c D 
Matched 2 2 I 0 
v v 
4 I 
Mismatched I 3 6 12 
v v 
4 18 
x' = 4 . 9 p < 0 .05 
Data from Morris, Kincaid-Smith and Marshall (1969). 
TABLE 11 
Correlation of Leukocyte Typing of Unrelated Donor-Recipient Paris and Renal 
Homograft Survival 
HL-A Mismatched 3 Functioning 
~1 ~% 
~3 W% 
4 or more 303 
p < 0.02 
Data from van Rood et al. (1969). 
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# of Cases 
8 
12 
17 
checked by a cross match test of 
donor's leukocytes and recipient's 
serum, appear to play a significant 
role in "hyperacute rejection" of 
the renal homotransplant (Terasaki, 
Thrasher and Hauber, 1968; Wil-
liams et al., 1968). 
Summary 
Current data reveal that, when 
matching is very good, there is also 
very good correlation in living re-
lated donor results, particularly in 
the sibling donor source. When 
there is slight mismatching, cor-
relation is not as good; however, 
many patients seem to do well in 
spite of some mismatch. Correlation 
in the unrelated cadaver group is 
not as precise or significant. 
The current status of tissue typ-
ing is still not as precise as it 
should be, in order for us to rely on 
it as a selection criterion for renal 
homotransplantation. However, 
with rapidly advancing knowledge 
of antigen groups in the HL-A sys-
tem and a more refined and simpli-
fied method of tissue typing, the 
significance of the correlation be-
tween tissue typing and clinical re-
sults of the homotransplant should 
improve. 
TABLE 12 
Unrelated Cadaver Donor Source 
(Richmond, 1969) 
Typing Clinical course 
Matched 
Mismatched 
Good 
8 
2 
Poor 
7* 
4 
* 2- long ischemia, pretransplant; 
I- died from hepatic failure and 
gastrointestinal hemorrhage; 4-
positive cross match between 
donor lymphocyte or kidney 
cells and recipient serum. 
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